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Epidermal tumor promoters like TP A (12-0-tetrade-
canoyl-phorbol-13-acetate) produce an epidermal hyper-
plasia which is a major transformation step in tumor 
promotion. Acetic acid, an agent that produces an epi-
dermal hyperplasia, has, however, been reported to be a 
weak promoter of tumorigenesis in mouse skin. The 
purpose of this investigation was to analyze the epider-
mal hyperplasia produced by acetic acid in order to help 
understand why acetic acid is a weak tumor promoter. 
Epidermal hyperplastic growth produced by TP A in 
initiated mouse skin is characterized by the appearance 
of an initial small transient hyperplasia followed by the 
principal hyperplasia. The application of 667 ttmol acetic 
acid on the skin of mice initiated with 200 nmol dime-
thylbenzanthracene does not result in a transient epi-
dermal hyperplasia. Instead, the numbers of nucleated 
cell layers and the numbers of basal and suprabasal 
cells /rum interfollicular epidermis begin to decrease 
within 5 h . The epidermis then begins to lose its staina-
bility with hematoxylin and eosin and by 19 h only faint 
nuclear outlines are seen. These conditions prevail until 
about day 2 when epidermal cells again stain. In addi-
tion, the epidermis becomes hyperplastic. 
The principal epidermal hyperplasia produced by TP A 
results in a 4-fold increase in epidermal wet weight and 
total protein and a 2-fold increase in total DNA. In con-
trast, after the application of 667 ftiDOl acetic acid to 
initiated skin, the maximal increase in wet weight and 
protein is about 2 times that of normal, and the increase 
in DNA is only 50% above normal. The RNA content of 
TPA-induced hyperplastic epidermis reaches a maxi-
mum of about 2 times that of normal. In contrast, the 
RNA content of acetic acid-induced hyperplastic epider-
mis is actually reduced to 70 % below normal levels, 
making it only 35 % of the TPA-induced level. This is 
consistent with the fact that the cells of TP A-induced 
hyperplastic epidermis are enlarged and intensely ba-
sophilic, whereas the cells in acetic acid-induced hyper-
plastic epidermis tend to show little enlargement and 
cytoplasmic basophilia. Maximal mitotic activity in the 
TP A-induced hyperplastic epidermis is 14 times that of 
normal, whereas that after acetic acid is only 7 times 
above normal. 
Multiple applications of TPA r esult in an increased 
epidermal wet weight from that seen after 1 application. 
In contrast, the application of 667 ttmol acetic acid once 
weekly for 7, 12, and 20 weeks does not result in a further 
increase in epidermal wet weight from that seen after 
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the first application. Indeed, by 20 weeks epidermal wet 
weight is slightly less than that seen after the first ap-
plication, and accordingly the epidermis appears in his-
tologic sections to be less hyperplastic. 
The evidence strongly suggests that one reason acetic 
acid is a weak promoter of epidermal tumorigenesis is 
that it does not produce the degree of epidermal hyper-
plasia that TP A does and the hyperplasia that is pro-
duced is barely maintained, if at all, during chronic 
treatment. 
Epidermal carcinogenesis induced by chemicals can be di-
vided into 2 stages, initiation and promotion. Initiation presum-
ably involves the conversion of at least some epidermal cells 
into latent neoplastic cells. Promotion allows for the expression 
of this change (for recent reviews see [1,2)). Recent evidence 
suggests that both initiation and promotion can be subdivided 
into a number of substages [3,4). 
The production of an epidermal h yperplasia is the hallmark 
of the beginning of promotion (for review, see [5]) , and also is 
the distinguishing feature of damage-induced epidermal growth 
[6,7]. In all cases, epidermal hyperplasia involves more than 
just increased cell division: epidermal cells are enlarged and 
basophilic, intercellular spaces are increased, and the rate of 
terminal differentiation is increased [7). Early investigators 
raised the question of whether tumor promotion was simply the 
production of a chronic regenerative hyperplasia (for review, 
see [8]). A consensus was reached that the production of a 
chronic regenerative hyperplasia was not a sufficient condition 
for tumor promotion, although a few dissenting voices remained 
[9,10]. The reason that the vast majority of investigators did 
not believe that the production of an epidermal hyperplasia 
was a sufficient condition for promotion was that it was claimed 
that repeated full-thickness wounds of initiated skin promoted 
weakly (for reviews, see [1,2,11)) and that chemicals such as 
acetic acid, cantharidin , and ethylphenylpropriolate produced 
a hyperplasia in initiated mouse skin comparable to that pro-
du ced by promoters, such as 12-0-tetradecanoyl-phorbol-13-
acetate (TPA), but resulted in very low tumor yields [12-16). 
We have recently pointed out that although the absolute 
number of tumors promoted by wounding is much lower than 
that by TP A, it is not correct to conclude that wounding is a 
poor promoter [11] because the area promoted by wounding is 
much less than that promoted by TP A. If this is taken into 
account, then wounding promotes the appearance of as many 
tumors as TPA. We have also shown that repeated epidermal 
regeneration induced by abrasion results in the appearance of 
papillomas in CD:1 and Sencar female mice [17,18], and carci-
nomas in Sencar mice [18). In addition, we have presented 
evidence which argues strongly that TPA-induced hyperplasia 
is in fact a r egenerative hyperplasia [11,19,20]. Thus, we believe 
that regenerative epidermal hyperplasia is a sufficient condit ion 
for promotion. If so, then why does not the epidermal hyper-
plasia produced by such chemicals as acetic acid , cantharidin, 
and ethylphenylpropriolate in initiated mouse skin result in the 
appearance of tumors? To answer this question we must study 
the nature of the epidermal hyperplasia produced by each of 
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these s ubstances. We can then compare it to the epidermal 
hyperplasia produced by damage a nd TP A, two strong pro-
moters, a nd thus hopefully find out what the critical differences 
are between weak and strong promoters. 
I n this report we present the results of om· investigation of 
the nature of the epidermal hyperplastic growth produced by 
667 fLIDOl acetic acid on initiated mouse skin of CD-1 female 
mice. This dosage of acetic acid was used because it has been 
reported as t he one producing th e most tumors, a lthough ma ny 
fewer than TPA [15]. We will show that acetic acid in fact 
produces a poor epidermal hyperplasia as compared to that 
produced by damage or TPA. T hus, its inabil ity to promote 
epidermal tumorigenesis is quite understandable. 
MATERIALS AND METHODS 
CD-1 female mice approximately 40 days of age were purchased from 
Charles River Farms (Wilmington, Massachusetts). T he mice were 
kept in an au·-conditioned animal room with a 12-h light/dark cycle. 
Food pellets and water were ava ilable ad libi tum. The mice were 
allowed about 2 weeks for acclimatization before being placed in an 
experiment. At this time, the skin on the backs of the mice is usually in 
the resting phase of the hair growth cycle. 
Mice to be treated with dimethylbenzanthracene (DMBA) were 
clipped, and 2 days late r 200 nmol DMBA in 0.2 ml reagent-grade 
acetone was applied. DMBA was purchased from Eastman Chemical 
Co., Rochester, New York. DMBA was applied between 9 and 11 AM. 
One week later 667 ,,mol acetic acid (reagent grade) was applied to the 
backs of the mice in 0.2 ml of reagent-grade acetone. Acetic acid was 
applied once weekly. This dosage and regimen were selected because 
Slaga et al [15] had shown these conditions produced the most tumors 
in mice. The acetic acid was always applied between 9 and 10 AM. It is 
of critical importance that the acetic acid be applied in a fume hood or 
in a constantly aerated cage to avoid the toxic effects of the acetic acid 
fumes. 
The technique for determining the wet weight of the epidermis in a 
unit area of back skin (100 em" of skin ) has been described [21]. The 
epidermis was separated from the dermis by scraping [22]. 
Epidermal homogenates 4% w/ v were prepru·ed in a 0.25 M buffered 
sucrose from the pooled epidermis of 9 mice treated with DMBA and 
acetic acid. Six determinations were usually made at each in terval 
fo llowing 1 application of acetic acid. ThJ·ee determinations were made 
after 7, 12, or 20 applications of acetic acid. 
T he acid-soluble pool, tota l RNA, and DNA were separated using a 
Schmidt-Thannhauser procedure [23]. The concentration of RNA 
(RNA/g epidermis) was measured using the extinction coefficient 1 
A260 Unit = 32 /lg RNA/mi. We have previously shown that th is 
measurement gives similar resul ts to the orcinol reaction [24]. P ro-
tein/g epidermis was determined using the Lowry technique [25]. 
DNA/g epidermis was measured using the diphenylamine reaction 
[23]. 
To evaluate the changes in total DNA and protein during epidermal 
hyperplastic growth, DNA and protein/ 100 em", were calculated by 
mu ltip lying the epidermal wet weight (g epidermis/100 em") by the 
concentration of each of these substances, that is, DNA and protein/ g 
epidermis [26]. 
Every time normal or DMBA- and acetic acid-treated mice were 
sacrificed, a biopsy specimen of the skin was taken, fixed in 10% 
buffered formalin and processed for routine histologic study, and 
stained with hematoxylin and eosin. 
Mice used for mitotic and nucleru· counts were injected with colchi-
cine at 11 AM and sacrificed 3 h later (21]. Usually 6 mice were sacrificed 
at each interval. The techniques for epidermal nucleru· and mitotic 
counting have been described [21]. Statistical analysis was done using 
Student's t-test and the nonparametric Mann-Whitney U test [27]. P 
values obtained by both techniques were reasonably close. The p value 
reported is always the lru·ger of the two. P values of 0.05 or le s were 
considered significant. 
RESULTS 
Single Application of Acetic Acid 
The fu·st significant increase in epidermal wet weight (Fig 1), 
after the application of 667 /Lmol acetic acid onto t he back skin 
of mice initiated with DMBA is at day 1 (p < 0.01). Wet weight 
continues to increase, reaching its peak of 145% above normal 
by day 4 (p < 0.001). At day 10, the end of th e experimental 
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FIG 1. Epidermal wet weight, tota l protein, and total DNA foUowing 
a single application of 667 ,.,mol acetic acid 7 days after initiation with 
200 nmol DMBA. 
period, it is still significantly above normal . That the increase 
in epiderm al wet weight represents a real increase in epidermal 
mass is indicated by the fact that total protein, i.e. , protein/ 100 
cm2, also increases with wet weight (Fig 1). It reaches its peak 
of 106% above normal at day 4 (p < 0.01) and remains signifi-
cantly increased above normal even at day 10 (p < 0.01), the 
end of th e experimental period. Total DNA (DNA/ 100 cm2) 
does not significantly increase from normal during the first 2 
days in spite of the fact that epidermal wet weigh t is increasing. 
After day 2, total DNA begins to increase, reaching a peak of 
50% above normal at day 3 (p < 0.05) . By day 10 it is still 
significantly higher than normal. 
One reason for the lack of increase in the total protein and 
DNA (protein and DNA/ 100 cm2 ) during the early homs after 
treatment with acetic acid, even though epidermal wet weight 
is increasing, is due to the fact that there is a very significant 
decrease in the concentrations of these substances. Within 5 h 
after application of acetic acid, protein/g epidermis decreases 
to less than 70% of normal and DNA/g epidermis to less than 
60% of normal (Table I). By day 1, the concentration of protein 
has returned to normal values. However, th e concentration of 
DNA cont inues to decrease a nd is only 47% of normal value at 
day 1. It remains significantly less than normal for the rest of 
the experimental period. A decrease in the concentration of 
RNA, i.e., the RNA/g epidermis, is also seen within homs after 
acetic acid treatment (Table I). It returns to normal levels by 
the first day, and then increases modestly during the rest of the 
experimental period. 
D uring the early hours after acetic acid treatment there is a 
decrease in the number of nucleated cell layers, and in the 
number of basal and supra basal nuclei/mm IFE (interfollicular 
epidermis) (Fig 2). Concomitant with the first decrease in the 
number of nucleated cell layers and number of nuclei , there is 
histologic evidence that acetic acid h as had toxic effects on 
both basal and suprabasal cells as they are beginning to lose 
t heir stainability (Fig. 3B). By day 1 only the faint outlines of 
epidermal nuclei are apparent (Fig 3C). At day 2 epidermal 
nuclei are again properly staining. The number of nucleated 
cell layers is now slightly greater th an 2, th e normal number. 
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The number of basal nuclei/mm IFE is 85% of normal, whereas 
the number of supra basal nuclei/mm IFE is 80% above normal, 
resulting in the first measurable hyperplasia. There is no sig-
nificant change in the number of basal nuclei/mm IFE from 
day 2 onward, but the number of suprabasal nuclei continues 
to increase to about 200% above normal by day 5 and then 
decreases somewhat (Fig 2). Histologically, a slight thickening 
of the epidermis is seen at 2 days (Fig 3D), and by day 4 the 
epidermis, although not necessarily th icker, has many more 
nucleated cell layers. The epidermal cells contain flattened 
nuclei, little cytoplasm, and are often aligned parallel to the 
TABLE I. The RNA, DNA, and protein in CD-I female mouse 
epidermis initiated with 200 nmol DMBA and 7 days later treated 
with 667 p.m.ol acetic acid 
Time posl Mg RNA Mg Protein MgONA 
acetic acid g epidermis g epidennis g epide rmis 
Normal 1.89 ± 0.063" 104 ± 13 5.25 ± 0.21 
(8)" (5) (8) 
3 h 1.21 ± 0.16 80 ± 7.0 3.27 ± 0.25 
(5) (5) (5 ) 
5 h 1.31 ± 0.049 71 ± 8.0 3.00 ± 0.32 
(5) (5) (5) 
19 h 1.44 ± 0.076 72 ± 14 3.03 ± 0.24 
(5) (5) (5) 
1 day 1.71 ± 0.067 97 ± 5.3 2.46 ± 0.34 
(5) (5) (5) 
2 days 2.25 ± 0.14 84 ± 6.7 3.08 ± 0.41 
(5) (5) (5) 
3 days 2.41 ± 0.20 77 ± 4.3 3.21 ± 0.31 
(5) (5) (5) 
4 days 2. 14 ± 0.17 85 ± 9.0 2.89 ± 0.31 
(5) (5) (5) 
5 days 2.40 ± 0.085 89 ± 12 3.20 ± 0.34 
(5) (5) (5) 
7 days 2.49 ± 0.18 89 ± 10 2.88 ± 0.063 
(5) (5) (5) 
10 days 2.50 ± 0.12 83 ± 5.0 3.21 ± 0.18 
(5) (5) (5) 
" Average± SEM. 
"Number of determinat ions in parentheses. 
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basement membrane. Concomitant with the loss of stainability 
of the epidermal nuclei, the mitotic activity is reduced to zero 
(Table II). At day 2, however, mitotic activity is above normal 
levels, which is in keeping with the first visible evidence of a 
hyperplasia. It remains significantly above normal until day 5 
and then returns toward normal levels. 
Multiple Applications of Acetic Acid 
After 7, 12, or 20 applications of 667 11mol acetic acid th ere is 
no further increase in epidermal mass from that produced by 
the first application of acetic acid, as judged by the measure-
ments of epidermal wet weight, total protein, and total DNA 
(Fig 4). Histologic study of the epidermis 1 day after 7, 12, or 20 
applications of acetic acid usually shows a similar loss of stain-
ing as is seen 1 day after a single application of acetic acid. 
Some sections, however , show areas of little loss of stainability. 
Also there is not as much loss in the concentration of RNA and 
protein at 1 day after 7, 12, or 20 applications of acetic acid as 
there is after 1 application (Fig 5), but the decrease in the 
concentration of DNA persists (Fig 5). By the 20th application 
of acetic acid, the epiderll,lis appears to be considerably less 
hyperplastic (Fig 3F) . This is associated with a significant 
decrease in epidermal wet weight. 
DISCUSSION 
The purpose of t his investigation was to determine why acetic 
acid, which has been said to produce an epidermal hyperplasia 
in mouse skin similar to that produced by the strong promoter 
TPA (15], does not promote tumorigenesis in initiated mouse 
skin. This investigation clearly shows that 667 p.mol acetic acid, 
the dosage that resulted in the best tumor promotion in DMBA-
initiated mouse skin, in fact does not produce as good a hyper-
plasia as does TP A [15]. Acetic acid results not only in less 
epidermal hyperplasia than that produced by the application of 
17 nmol TP A, but in many ways the epidermal hyperplasia is 
different. Following the first application of TP A, induced epi-
dermal hyperplastic growth can be divided into two stages: 
stage 1, a small transient hyperplasia; stage 2, the principal 
hyperplasia [20]. 
The transient epidermal hyperplasia seen after the applica-
tion of 17 nmol TP A on initiated mouse skin is evident within 
5 h [20]. There is a significant increase in both the number of 
nucleated cell layers and the tota l number of cells/mm IFE. 
There is also an increase in the mitotic activity of the basal 
cells. The epidermal cells and their nuclei are enlarged and 
their cytoplasm is basophilic. By 8 h the transient hyperplasia 
begins to disappear. Cell enlargement persists, but some cell 
show degenerative changes. In contrast, following treatment of 
initiated mouse skin with 667 p.mol acetic acid, there is no 
transient hyperplasia. Cell enlargement and increased cytoplas-
mic basophilia are not generally apparent. Indeed by 8 h the 
epidermal cells begin to lose their stainability. By 19 h nucleax 
outlines are barely seen. 
Because the epidermis loses its stainability between 19-24 h, 
one should not conclude that the epidermal cells are gone, even 
though they cannot be counted. We believe the epidermal cells 
are still present because by 2 days the epidermis not only stains 
well again, it is hyperplastic. The hyperplastic epidermis must 
have arisen from the preexisting acetic acid-damaged epidermis. 
If the epidermal cells had been lost, then the hyperplastic 
epidermis could only have arisen from the underlying h air 
follicles (21]. If this were the case we would expect to see 
marked mitotic activity in the mouths of the underlying resting 
hair fo llicles. In fact, none is seen. The loss of stainability of the 
epidermal cells following acetic acid and not following TPA 
does not necessarily mean that acetic acid is more toxic than 
TPA. We have applied 170 nmol TPA, 10 times the usual 
promoting dose, onto initiated mouse skin. This results in 
marked epidermal damage, culminating in the complete exfo-
liation of the epidermis, a much more serious toxic effect than 
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FIG 3. A , Epidermis from normal CD-1 female mouse back skin. B , Ini tiated mouse epidermis 5 h after the application of 667 ,umol acetic acid. 
Note the beginning of loss of stainabili ty. C, Ini tiated mouse epidermis 1 day after the applica tion of 667 ,umol acetic acid . Note the loss of 
epidermal staining and beginning of dermal inflammation. D, Initiated mouse epidermis 2 days aft er the application of 667 ,umol acetic acid. E, 
Epiderm al hyperplasia in ini tiated mouse skin 4 days following the application of 667 f.Lin ol acetic acid. Note that a lthough there are 4- 5 nucleated 
cell layers, the cells are not enlarged. F, Ini tiated epidermis 7 days after the 20th application of 667 ,umol a cetic acid. Note neru· absence of 
hyp erplasia. A-F: hematoxylin and eosin, X 495. 
th at produced by acetic acid. Yet, the epidermal cells never lose 
th eir ability to stain throughout this degenerative process (un-
published observation) . 
One day after the application of 17 nmol TP A on initiated 
mouse skin, the principal hyperplasia is evident. It is character-
ized by a maximal increase in epidermal wet weight and total 
protein , tha t is protein/ 100 cm 2, 4 times that of normal [20]. In 
cont rast, the maximal increase in epidermal wet weight and 
total protein after 667 J.tmol acetic acid is about twice tha t of 
normal. T otal DNA (DNA/ 100 cm2 ) after 17 nmol TPA treat-
ment increases to a little over 100% that of normal, whereas the 
maximal total DNA increase after acetic acid is only 50% above 
normal. Also, about 1 day following T P A treatment there is an 
increase in the concentration of epidermal RNA (RNA/ g epi-
dermis) which is over 2 t imes that of normal. This is in keeping 
with the m arked cell enlargement and cytoplasmic basophilia 
associa ted wi th the TPA-induced hyperplasia [20]. In con trast, 
following acetic acid treatment, the RNA/ g epidermis is r e-
duced. Indeed it is only 35% of that seen after TP A treatment. 
Accordingly, the cells in the hyperplastic epidermis following 
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TABLE II. The mitotic activity of CD-1 female mouse epidermis 
initiated with 200 nmol DMBA and 7 days later treated with 667 
IJlnol acetic acid 
Number of mitoses/1000 nuclei 
(colchicine+ 3 h) 
Time post Basa l Suprabasa l ace Lic ac id 
Normal 9.5 ± 2.4" 0 
(10) 1' 
3 h 1.6 ± 1.1 0 
(6) 
5 h 0 0 
(4) 
8h 1.6 ± 1.0 0 
(4) 
18 h 0 0 
1 clay 0 0 
2 days 70 ± 27 4.5 ± 3.1 
(6) 
3 clays 32 ± 8.0 0.81 ± 0.57 
(7) 
4 clays 63 ± 14 0.38 ± 0.41 
(6) 
5 days 62 ± 9.0 2.5 ± 1.1 
(6) 
7 clays 23 ± 10 1.8 ± 1.3 
(7) 
10 clays 20 ± 8.1 0 
(5) 
"Average± SEM. 
b Number of m ice in pa1·entheses. 
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acetic acid treatment show li ttle enlargement and cytoplasmic 
basophilia. 
TP A results in a much greater epidermal mitotic activity 
than acetic acid. After the application of 17 nmol TP A on 
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initiated skin, epidermal mitotic activity reaches a peak 14 
times that of normal [20]. The maxiinal mitotic activity induced 
by 667 JLmol acetic acid is only 7 times that of normal. Also, the 
increased mitotic activity after TP A appears earlier and lasts 
longer than that after acetic acid. 
N o major differences in the maximal increases in the nuclear 
counts in the principal epidermal hyperplasia induced by a 
single application of TP A or acetic acid are seen. After TP A 
treatment, the maximal number of nucleated epidermal cell 
layers is about 3.6 and that after acetic acid is 3.5, confirming 
the observations of Slaga et al [15]. The maximal number of 
·epidermal cells/mm IFE after TP A treatment is about 352 [20] 
and that following acetic acid is 345. It might seem pal'adoxical 
that the total number of nucleated cell layers and the total 
number of epidermal nuclei/mm IFE following acetic acid 
treatment can be so similar to those seen following TP A and 
the values of epidermal wet weight, total protein, and DNA 
(per 100 cm2 ) be so much lower than those after TP A. The 
probable reason for the discrepancy between wet weight and 
total protein is that the epidermal cells making up the epidermal 
hyperplasia following acetic acid treatment are thin and have 
much less cytoplasm than the epidermal cells making up the 
epidermal hyperplasia following TP A treatment. But it is more 
difficult to account for lower total DNA (DNA/ 100 cm2) after 
acetic acid treatment than after TP A, because the total number 
of nuclei is essentially the same. We have no answer at the 
moment for this apparent paradox but offer the following 
speculation. The supra basal cells in TP A-induced epidermal 
hyperplasia are massively enlarged. Perhaps these cells ru·e 
polyploid as is fo und in enlarged liver cells dming liver regen-
eration [7]. Polyploidy would result in higher values for DNA 
following TPA. As we have pointed out before, the possible 
incidence of polyploidy dming epidermal hyperplastic growth 
needs to be investigated [7]. 
We wish to point out that the prima1·y evidence presented 
previously to support the claim that a single application of 
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acetic acid produces as strong a hyperplasia as a single appli-
cation of TPA was based on counts of the number of nucleated 
cell layers [15]. Our investigation clearly indicates that this can 
be misleading, since acetic acid and TP A produce similar in-
creases in the number of cell layers, but TP A results in a much 
greater increase in epidermal mass. 
Differences following multiple applications of acetic acid and 
TP A also exist. For example, following multiple applications of 
667 p.rnol acetic acid there is no further increase in epidermal 
mass from that seen after the fu·st application. This is in 
contrast to multiple treatments with 17 nmol TP A where at 2 
days after only 12 applications of TP A epidermal wet weight is 
increased about 73% more than at 2 days after the first appli-
cation of TP A. Also one does not see histologically a further 
thickening of the epidermis after multiple applications of 667 
J.LIDOl acetic acid, whereas the epidermis appears thicker after 
multiple applications of 17 nmol TP A [28]. 
Finally, we [11,20], as well as Raick et al (29], have reported 
that following multiple applications of 17 nmol TP A, the epi-
dermis appears to adapt to the toxic effects of TP A by showing 
less damage histologically as compared to the first application 
of TP A. Adaptation to the toxic effects of multiple applications 
of acetic acid appears to be much less. For example, 1 day after 
the 7th, 12th, or 20th application of 667 J.Lmol acetic acid, the 
loss of epidermal staining is usually similar to that seen after 
the first application, suggesting little if any acquired resistance 
to the toxic effects of acetic acid. An inability to adapt to the 
toxic effect of acetic acid could be important in the inability of 
the epidermis to maintain a sizeable epidermal hyperplasia. 
The reason why acetic acid results in such a poor hyperplasia 
is not known and it deserves study. Murray [30] has suggested 
that the reason acetic acid is a poor promoter is that it kills 
initiated cells. The evidence for this comes fTom experiments in 
which Mmray [30] showed that a single application of acetic 
acid applied on initiated mouse skin results in a decrease in the 
number of tumors promoted by repeated applications of TPA. 
We have confirmed this observation (unpublished). Presumably 
with a reduction in the number of initiated cells, a reduced 
hyperplasia might occur. However, we have shown that a 
reduced epidermal hyperplasia occurs after the application of 
acetic acid on normal skin where there are no initiated cells 
(unpublished observation). It is our opinion that there is insuf-
ficient evidence to draw any conclusions as to the different 
mechanisms by which acetic acid and TP A result in the pro-
duction of varying degrees of epidermal hyperplasia and con-
sequently variable tumor promotion in mouse skin. 
We conclude that acetic acid used at its optimally reported 
dosage for tumor promotion produces significantly less epider-
mal hyperplasia than TP A. Also the natme of the damage 
produced by acetic acid is different from that produced by 
TP A. Moreover repeated applications of acetic acid do not 
maintain a good hyperplasia. Therefore, it is not surprising that 
acetic acid is a poor promoter. 
The author wishes to thank Karen Kirkman, Sharon Eghigian, Sarah 
Wagner and Alan Rudolph for their excellent technical help, and Ms. 
Margo Nichols for her excellent typing. 
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